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1
Introduction
In the last RAN4 meeting #35, the simulation results on E-DPCCH with 1x over-sampling were presented [1]. In the teleconference on 7th June 2005, the number of samples per chip (P) for PA3 was discussed and it was concluded that the actual ray mapping should be taken into account in the implementation margin [2, 3]. This contribution presents E-DPCCH simulation results with 4x over-sampling (P=4) and proposes the implantation margins for E-DPCCH performance requirements. 
2 Simulation Results

Figure 1 and 2 present the simulation results with practical channel estimation and 4x over-sampling (P=4). The required total Ec/N0 for 0.2% Missed Detection probability is summarized in Table 1 and 2. The values for ideal channel estimation and practical channel estimation (P=1) are also presented in order to reveal the degradation due to imperfect channel estimations [1]. 
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Figure 1 Probability of Missed detection (TTI 2 ms)
[image: image2.emf]Missed Detection (10 ms)
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Figure 20 Probability of Missed Detection (TTI 10 ms)
Table 1 Required Ec/N0 for 0.2% Missed Detection (2 ms TTI)

	
	Channel models

	
	AWGN
	PA3
	PB3
	VA30
	VA120

	Channel Estimation: Ideal
	-12.1 dB
	-1.8 dB
	-9.0 dB
	-8.5 dB
	-9.0 dB

	Channel Estimation: Practical (P=1)
	-11.2 dB
	0.6 dB
	-6.2 dB
	-5.2 dB
	-6.1 dB

	Channel Estimation: Practical (P=4)
	-11.3 dB
	-1.8 dB
	-6.2 dB
	-5.4 dB
	-6.6 dB

	Degradation due to imperfect channel estimation
	0.8 dB
	0.0 dB
	2.8 dB
	3.1 dB
	2.4 dB


Table 2 Required Ec/N0 for 0.2% Missed Detection (10 ms TTI)
	
	Channel models

	
	AWGN
	PA3
	PB3
	VA30
	VA120

	Channel Estimation: Ideal
	-16.0 dB
	-6.0 dB
	-12.9 dB
	-14.0 dB
	-15.4 dB

	Channel Estimation: Practical (P=1)
	-15.3 dB
	-3.7 dB
	-9.9 dB
	-10.6 dB
	-12.1 dB

	Channel Estimation: Practical (P=4)
	-15.3 dB
	-5.8 dB
	-9.9 dB
	-10.8 dB
	-12.4 dB

	Degradation due to imperfect channel estimation
	0.7 dB
	0.2 dB
	3.0 dB
	3.2 dB
	3.0 dB


The proposed implementation margins are summarized in Table 3 and 4 for 2 ms and 10 ms TTI, respectively. The margins are based on the above degradation due to the imperfect channel estimation and additional margin of 1.5 dB.
Table 3 Proposed Implementation Margin for 0.2% Missed Detection (2 ms TTI)

	Factors of implementaion margins
	Channel conditions

	
	PA3
	PB3
	VA30
	VA120

	Imperfect channel estimation
	0.0 dB
	2.8 dB
	3.1 dB
	2.4 dB

	Other factors
	1.5 dB

	Total margin
	1.5 dB
	4.3 dB
	4.6 dB
	3.9 dB


Table 4 Proposed Implementation Margin for 0.2% Missed Detection (10 ms TTI)

	Factors of implementaion margins
	Channel conditions

	
	PA3
	PB3
	VA30
	VA120

	Imperfect channel estimation
	0.2 dB
	3.0 dB
	3.2 dB
	3.0 dB

	Other factors
	1.5 dB

	Total margin
	1.7 dB
	4.5 dB
	4.7 dB
	4.5 dB


4. Conclusions

We presented E-DPCCH simulation results with practical channel estimation and 4x over-sampling, and revealed the degradation due to imperfect channel estimations. The proposed margins are summarized in Table 3 and 4 for 2 ms TTI and 10 ms TTI, respectively. 
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